Chun-Pok Leung, Reg. No. 41.405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Micro fluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 1 of 23 



CD 



CD 



CD 
CO 

I 





O i — 


i 
i 
i 

! 1 
1 3 

1 ii 


— i 


CO 


AUTO ROUTING 




— i 




DYNAMIC FLUIDIC 
FLOW SIMULATION 


JjS 
•!§ 


PHYSIC, 


DESIGN RULE 
CHECKING 


1 ^ 
1 £ 






r 




S2 




Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 2 of 23 




FIG. 2 A 




50 




FIG. 2B 




DRAIN 



FIG. 3 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 3 of 23 



FIG. 4A 



AAV 



FIG. 4B 



FIG. 4G 



FIG. 4H 



FIG. 4C 




FIG. 4D 



FIG. 41 



FIG. 4E 



FIG. 4J 



FIG. 4F 



FIG. 4K 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microflmdic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 4 of 23 




FIG. 5A 




RESET 




OUT 



FIG. 5B 




RESET 



FIG. 6B 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 5 of 23 



112 



114 



110 



D 


Q 


En 


Q 



116 



FIG. 7 A 




FIG. 7B 



214 



PHYSICAL COMPONENT 
SPECIFICATION 
(BASIC/MACRO/USER DEFINED) 



PHYSICAL SCALING 
PHYSICAL PROPERTIES 

LAYER ASSIGNMENT 
FUNCTIONAL DEFINITION 



200 




202 



210 



MACRO 
UBRARY 
(IP) 



220 



BLOCK LEVEL DESIGN/ 
SCHEMATIC ENTRY 




». 


DRAG AND DROP 
COMPONENTS 


i 


i 

f 


i 







DESIGN 
DATABASE 



BASIC 
LIBRARY 



FIG. 8 



Chun-Pok Leung, Reg. No, 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 6 of 23 



-234 



232 



CONTROL 
LENGTH 



CONTROL 
WIDTH 







r 246 ^238 






| FLUID 
\ WIDTH 







^242 





-246 



FLUID 
LENGTH 

-233 

FIG. 9A 




FLUID 
DEPTH 



CONTROL 
DEPTH 



■244 V 2 45 

FIG. 9B 



CONTROL 



-254 




250 




256 




258 




FIG. 10 




264-/ y 
FIG. 11 



Chun-Pok Leung, Reg, No. 41,405. (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfiuidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 7 of 23 



co 



CD 

o 

g 

o 



3= 



Cut 



0= 



CO 
CO 



c 



c 



co 

s 



O 



5: 



Uj 



CO CO 
Co oo 
co co 



sma/naamiHTiny 



£2 

o 

CO 

2 



c^ 



CNJ 

CO 

k 



a. 



5C 




V 





io ^ 

co co co 
CO co co 





1 — . 
CO 



Chun-Pok Leung, Reg, No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 8 of 23 



340 




348-1 
348-2 



362-2 



FIG. 13A 




FIG. 13B 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt No. 020174-005400US 
Sheet 9 of 23 



380 



DIAGNOSTIC CHIP CONTROL LANGUAGE 





360 



MODELS 




382 



FUNCTIONAL 
ANALYSIS 
RESULTS 



FIG. 14 



202 



220 




410 



DESIGN 
DATABASE 



420 



400 




PHYSICAL LAYOUT 










\ 


430- 


\ 




DESIGN RULE 




AUTO 


CHECKING 




ROUTING 



424 



422- y 



DRC 
DATABASE 



1 mechanical] 

i PROPERTIES i 
i LIBRARY i 



FIG. 15 



Chun-Pok Leung, Reg No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-00540QUS 
Sheet L0of23 




******** 
AlA ***** Alg, 

* * 

* * 

* * 

***** 
, * ******* 



******** 
* * * * * 



***** 
******** 



********** 



* 
* 
* 
* 
* 
* 
* 



* 
* 
* 
* 
* 
* 
* 



********* 



9 



******** 
***** 



3& 



***** 
******** 



********* 

* ****** * 

* * 

* * ^ 

* * 

* * 

* * A 

* * 

* ****** * 
******** 



h 



********* 

* * 

* * 

* * 

* * 
******** 



7 



+ 



♦ 



♦+ 



FIG. 16A 



Chun-Pok Leung, Reg. No. 41.405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 11 of 23 





+ * 0 0 0 0 0 0 * + 



c 



♦ v-^> 






4# 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 _ 


0 




0 








♦ 








* + 



d 



+ ♦0 00000 





0 
0 
0 



0 
0 
0 





+ ♦000000*-+- 



0 
0 
0 
0 
0 
0 
0 



0 0 0 0 0 0 0 



0 
0 
0 
0 
0 
0 
0 



+ ♦0000 0 0 0*_j_ 

_ 



FIG. 16B 



Chun-Pok Leung. Reg. No. 41,405. (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-00S400US 
Sheet 12 of 23 




460 



466 

INTERCONNECT 
WIDTH 1 



476 



CHANNEL 
^ WIDTH 





462 
i 



468 



\ t 



INTERCONNECT 
WIDTH2 



CHANNEL 
LENGTH 



464 



FIG. 17A 




I FIG. 17 B FIG. 18A 




FIG. 18B 



Chun-Pok Leung, Reg. No. 41.405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
DckL No. 020174-005400US 
Sheet 13 of 23 




CM Op eg ^ JO 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Micro fluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020L74-005400US 
Sheet 14 of 23 




FIG. 20 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 15 of 23 




>o to 



Chun-Pok Leung, Reg. No. 41,405, (650) $26-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 16 of 23 




Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 17 of 23 




C\j C\j ^ 

S 10 s 





0 








CO 


▼ 


1 



Chun-Pok Leung, Reg. No. 41 AOS, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 18 of 23 




Chun-Pok Leung, Reg. No. 41, 405,. (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfiuidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 19 of 23 



SELECT CHIP TEMPLATE 

i 



602 



SELECT AND M ODIFY LAYERS 

1 



603 



SELECT COMPONENTS FROM UBRARIES 




PLACE COM PONENTS ON TEMPLATE 

CONNECT COMPONENTS WITH CHANNELS (AUTO-ROUTE) \ 



I 



CONNECT COMPONENTS T O I/O PORTS ON TEMPLATE 

i 



VERIFY DESIGN TOPOLOGY 



FIG. 25 



607 



608 



,-612 
> PUMP 



I 














i 



CONTROL 
CHANNEL 
618 



610 
FLUID 
CHANNEL 




r 620 
A i VALVE 



FIG. 26 



Chun-Pok Leung, Reg. No. 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 20 of 23 




Chun-Pok Leung, Reg. No. 41 A05, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 21 of 23 




V\\\\X\\\\\\\\\\\^^^^ 



CO 



i\\\\YV\\\\\\\\\^^^ 




^1 



Si! 

CO 



Chun-Pok Leung, Reg. No. 41,405. (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfluidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 22 of 23 




810 



■812 



808 




CMDCModel 




808 



■814 



CMDClQPortComponent 
(e.g., 110 Port on template) 



■820 



830 



CMDCSymbolComponent 
(e.g., Microfluidic Component Symbol) 



■822 



CMDCSymbolLayerComponent 
(e.g., Symbol Layer) 



CMDCPrimaryLayerComponent 
(e.g., Fluid or Control Layer 



y-840 

isGraphic( ) 



■832 



CMDCInterLayerComponent 
(e.g., Channel Layer) 



824 



■834 



CMDCChannelComponent 
(e.g., Channel) 



CMDCChannelComponent 
(e.g., Channel) 



826 



■836 



CMDCPortComponent 
(e.g., Component Port) 



CMD CPortComponent 
(e.g., Channel Port) 



FIG. 28B 



Chun-Pok Leung, Reg. No, 41,405, (650) 326-2400 
Titled: A Computer Aided Design Method and System 
for Developing a Microfiuidic System 
App. No. 09/894,862 Filed: June 27, 2001 
Dckt. No. 020174-005400US 
Sheet 23 of 23 




960 



974 



974 



962^ 



-976 r978 



980 



\DIE LAYOUT SETTINGS 



WATER SIZE I DIP' I TOP 1 I LEFT X PITCH 



4" 12 
-X PITCH 



9.2MM 9.2MM 0.8MM 



YPITCH- 



15MM V 



0.8MM 




972-1 
972-2 



r 

1 y/ 



970 



jPITCH 



972-3 



972-4 



LEFT 



966 



FIG. 29 



SAVE 



CANCEL 



RESR VALUES 



HELP 



